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RELEASE LINERS FOR PRESSURE 
SENSITIVE ADHESIVE LABELS 


5 FIELD OF THE INVENTION 

Release liners for pressure sensitive adhesive labels. 

BACKGROUND AND BRIEF SUMMARY OF THE INVENTION 
In the manufacture of pressure sensitive adhesive labels, particularly electronically 
10 imaged sheet labels, various types of siliconized release liners are used. Most of the 
siliconized release liners use a bleached super-calendered or clay-coated Kraft paper. For 
"shelf marker" or "shelf talker" sheet labels, a polycoated paper tissue-back release liner 
is used. 

The paper tissue-back liner provides the desired properties of roughness, 

15 coefficients of static and kinetic friction, blocking resistance and moisture barrier to enable 
the labels to be stacked and fed into a printer such as a laser printer. The coefficients of 
static and kinetic friction, which are partially a result of the roughness, primarily facilitate 
the transfer of a label through the printer. The blocking resistance, also partially a result 
of the roughness, primarily ensures that the liner-backed labels remain stacked without ; 

20 displacing themselves one to the other, while easily releasing themselves one from the- 
other, when being removed froni tiie stack andfed 16 Mt printer. The moisture barrier* 
property of the paper tissue-baick liner ensures that the liner-backed labels remain 
dimensionally stable. However, in an envirpnment of high humidity, the paper tissue 
absorbs water vapor and the liner tends to upcurl. In an environment of low humidity the 

25 paper tissue disorbs water vapor a^ 

There are several drawbacks to the* use of the paper tissue-back liner. The 
machines for electronically printing labels cannot usually handle labels "greater than 10.5 
to 1 1 mils in thickiiess. The use of ttie paper tissue in combination with the other layers 
of the label, results in the label appro^hing the maximum design thickness that the printer 

3 0 can handle Which is not desirable because of the potential ^ printer. The 

paper tissue in a non-laminated state is fragile and difficult to handle. In order to produce 
the tissue backed liner, a base paper is extrusion coated with a npnfilled polymer, typically 
LDPE. The tissue is laminated to the polymer at the extrusion hip, while the polymer is 
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still molten. Once the polymer cqpls, the tissue is permanently bonded .to the base paper. 
The non-coated side of the base paper is. then extrusion coated , with, another polymeric 
layer, which polymeric layer is then silicone coated, usually in a separate operation. 

Laminating the tissue to. the polymer requires a separate unwind operation for the 
5 tissue, which increases waste and reduces productivity. Expertise is required in achieving 
the proper machine tension settings to laminate, the tissue without wrinkles. Because the 
tissue is so fragile, breaks in the tissue are common, leading to machine down time and 
.waste. Any defects in the tissue qan lead to the v entire; , liner being unacceptable. 
Additionally, the paper tissue itself is a relative costly component of the final label. 
10 One object of the present invention is to replace the paper tissue-back release liner 

with a less expensive yet equally effective release liner. ; ; 

Another object of the invention is to form the release liner on line. 

Still another object of the invention is to provide a, release liner which generally 
can be used as sheet liner or roll liner. , r ; v r , - . . >i; 
15 With the present invention, the prior; art paper tissue is replaced by a filled 

polymer which provides several advantages. There is a reduction, in the thickness of the 
final l^bel because ^he single layer of filled polymer is thinner than the tissue 
paper/polymer composite. The filled polymer is; less costly than r the paper tissue and the 
filled polymer can be extrusion coated and processed on-line in the formation of a release 
20 liner. .. <, ;•. . , : : , . 

The filled polymer has certain paper-like properties substantially similar to the 
properties of the paper tissue. ; The paper-like properties, of the , filled polymer are 
determined primarily: by the. properties of roughness, blocking resistance and coefficients 
of f static and kinetiq fiction. The filled polymer also functions a§ a moisture barrier which 
2 5 diinensionally stabilizes the release liner anfJ the final label . . The filled polymer does not 
absorb and desorb water vapor in environments of high and low humidity and therefore, 
•the release : liner .of the4nvqntiQn; is nqt susceptible, to curling.*: W ; ? ; i: r - 

Broadly the invention i cpm^ resin base layer 

extrusion coated onto one ;sid$ of a paper substrate to form a synthetic paper-like laminate 
30 release liner base. -.r/^ «.! J ;/ v U; ■ ■ ;_.'"*:>. ; ; i : ; - • •••• ,\ , 

In a preferred embodiment of the invention, polyethylene extrusion resins are 
loaded with filler material in a range of 10-65 ; y£ ^by weight, preferably 15 to 40% by 
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weight based bn~ttie total weight of the final filled polyethylene Vesin. 

1 ' In a pattictilarly preferred embodiment; anftlefinid extrudate is laminated to the 
otter side of the paper substrate to form a release liner. 1 ! ^ . , 

4 ■ In another embodiment of the irivehtibri the Release 1 liner is characterized by a 
S^reieiaise'film coated dn the'extradate; '" ; ■V-' r -'" l:v; '- ! -' - 
> ' r 1 In still another embodiment of the invention, pressure sensitive adhesive is coated 
1 ontd the release film "' '-' ! s • ^ : 

In f still another eihbodiiiieht of the invention, a face stock is adhered to the pressure 
sensitive adhesive to forto i label; 1 ' 
10 Also within the 'sccipfe of the invention is the method of manufacture of the release 

liner in its various alternative embodiments as just described. ^ : - 

■ ( BRIEF DESCRIPTION OF THE DRAWINGS r 1 
Fig. 1 is a flow diagram of a process embodying the invention; 
15 ' r Fig. 2 is a sectional view of a lginate fdease liner baseV } ^ " J v 
Fig.3 is a sectional view of a "released liner; ^ ! ; v ;v ; 

Fig; 4 is a sectional view v of the release liner of Fig? 3 coated with a r release film; 
Fig. 5 is a^s&tional viei^ of a release liner of Fig. 4 coated With a! layer of pressure' 
"sensitive ' adhesive ; * arid - ' ' v " ■" 1 '- V:K iV: -' : *' '-' J :o ;;: " ; r - 
2 0 Fig. 6 is a sectional view of a label. 

r ' DESCRIPTION OF THE PREFERRBb EMBODIMENT'S) 
In the present inveiittoh a p^aperweb-is 1 usfetf *'as : ^substrate'^r ^t^itteaiate lamiiiae 
to provide dimensional stability to the relfcas£ [inter. \©ne r sfde 'of 'the 1 jpaper web is 

2 5 1 extriision coated with a filled polymefib Material which itself has paper-like characteristics 

^ahd has at least the roiig of static and kinetic 

friction properties which make the teleksd li^ sheet liner 

1 for shbet stock. The other side of the^pape^ with an 

extrbdate; e.g. polyethylene. The extrudate i& coated ^/ith "# rel^se film fdrtning a coated 

3 0 release liner. The coated release liner is combined with a layer of pressure sensitive 

adhesive arid face stock to foriii a label. , n ' : ^ J ^ ^: / :i . ; . ; 

Although the T preferred embodiment is described in ifefereiice 1 f 6 the usfe of medium 
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density extrusion coating grade polyethylene for the base layer and low density extrusion 
coating grade polyethylene for the extrudate, other polymers or copolymers may be 
employed, such as polypropylene, polyethylene terephthalate, acrylonitrile, butadiene, 
t styrene, nylon, polystyrene and other, appropriate extrudable thermoplastics. Preferred 
5 polymers include polypropylene, high density polyethylene, medium density polyethylene, 
low density polyethylene, high molecular weight r HDPE, linear low density polyethylene, 
straight chained or branched or blends thereof . . Further the polymer or copolymer used- 
may be the same or different for the base layer and the extrudate. The polymers can range 
in density from 0.85 to 1.40, preferably from 0.90-0.95 (g\cc) and have a melt index from 

1 0 1 .0-20 (gXlOmin.). The polymers can be extruded in a thickness between 0.4 to 1 .6 mils 
preferably 0.7-1.2 mils, , . ; . v 

The polymer used for base layer is loaded with filler material forming a filled 
polymer. Preferably the filled polymer is pelletized. Alternatively, the filler can be mixed 
in the charge of polymer (film forming rj resin) which is fed to an extrusion orifice 

15 associated with the formation of the base layer. The extruded filled polymer has paper- 
like properties. The outer, exposed, surface should have a roughness of between about 10 
to 400 Sheffield units, preferably between about 150 to 350 Sheffield units, exhibit 
blocking resistance and have coefficients; of static and kinetic friction each between about 
0. 1 to 0.6. These values are determined by the JAPPI standards set forth in the examples 

20 that follow. 

The ; filler used is preferably loaded in the polymer in an amount of 15-40% by 
weight based ^^ra filled polymer., Preferred fillers are inert 

% particulates, either organic or inqrganiq, haying an average size of less than 50 microns. 
The particulates, may be spherical or any non-spherical configuration, As loaded into the 
25 polymer the particulates can be uniform in size, non-jamform in size or any combination 
of sizes. Preferred particulates include glass beads and/or calcium based products. 
; However other particulates believed, to be suitable include clay, silica, mica, talc and 

. titanium dioxide. t . % 

The ratio of filler to polymer is selected to ensure that the proper roughness, 
30 blocking resistance and coefficients of static and kinetic; friction, properties are achieved, 
i The surface of the base layer cpn be roughened by the -mechanical effect of the filler 
material, the matte finish on the roll which cont^qjs the surface or a combination of both. 
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To impart other properties to the filled polymer, additives may be incorporated 
therein. If antistatic properties are desired, commercially available additives can be used. 
These additives include but are not limited to r quaternary ammonium salts, including 
sulfate compounds, e.g. Cyastat LS, Cytec Industries (3-Lauramidopropyl) 
5 tribthyiammonium metfiyl sulfate; chloride compounds, e.g. Arquad 18-50 and Arquad T, 
Arinour Industry Chemical); glycerol monostearates, e.g. Atmer 129, ICI Americas and 
Pationic 901, Patcb American Ingredients; and amides, e -g. lauric diethariolamides and 
ethoxylated amines. 

The release film is preferably a silicone chemistry or other low surface energy 

10 polymer (i.e!, Fluorocarfeon) from which the pressure sensitive adhesive has a relatively 
low bond (peel force): Commercially available release chemistries include condensation 
or free radical cured polymers from solvent, sol vehtless, emulsion and radiation cured 

(UV/EB) systems! - ^'-^ ^ ■ ' i4 ■ ■ - : •> • 1 . 

Pressure sensitive adhesives typically used for label stock applications are based 

1 5 on acrylic, vinyl acrylic polymers, multiple polymers or tackified synthetic and natural 
rubber polymers. The adhesives miist possess peel, tack arid shear characteristics 
consistent with converting, dispensing and end use application fequirainents; Examples 
of such pressure sensitive adhesives commercially available frdifi I^EXcori, Spencer MA 
include FLEXcon V-38 , V~68 and V- 1 83 1 . ;.- J -; L: ' v ■'^-''-\ 

20 Face stocks suitable for pressure sensitive film label applications include synthetic 

films based on polymers selected ixoih the group tohsfetirig of polyvinyl chloride, 
polyesters, and filled olefimc resins poly ethylenes. The 

thicknesses of the face st<x^ ih the range of 

i sM.O mils! As is well knb\vn in the £rt these films cari incorporate fillers and additives 

2 5 to impart physical of functional 6hai^^r^tibs^utW'!a§ tiekt resistance," opicity, flexibility 
or gloss control. 

There are many alternatives in the maiiuf^cWHiig ptotfes^ for pressure sensitive 
adhesive labels. The release film of the release liner may be coated with i layer of 
pressure sensitive adhesive for su^ adhesive to 

30 the facestodc With 'which the liner is k&hered. ^ with the 

liner, the adhesive "is joined to the face 'stock! "Later the liher is removed to expose the 
adhesive which now retrial ^ sensitive 
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adhesive can be first coated on the face stock, and subsequently joined to the release liner. 

The base layer and/or extrudate may pass from the extrusion die through a nip 
formed by chilled finishing rolls, polysteel rolls, silicone rubber rolls or combinations 
thereof. Either or both sides of the base Ijayer and extrudate may be given a matte or gloss 
5 .finish if desired. . 4 v , ;t , 

h will be understood that die steps in the operation of the v invention, as shown in 
Figs, 3-6, can be effected at the same or different facilities by the same or different 
manufacturers. ,r -v , v ■ . 

- Face stock which is formed into labels is psually wound : and unwound in roll form 
10 and is therefore known as roll stock and the liner is called, roll liner. Face stock is also 
cut into sheets and stacked and is referred to as sheet stocked sheet liner. The invention 
applies, to roll stock, roll liner, sheet stock and sheet liner. Materialsand : procedures used 
for sheet stock; and sheet liner maybe the same and/or may differ to sorqe degree for those 
used for. roll stock and roll liner but the principals; of construction in manufacture of the 
15 release liner of the invention can be similar whether it be liner for roll stock or sheet 

Stock. , . . v . . ; m. ; - ■■■ ■ /• < ' ■ '< ■ .* 

■ < ■ -.. ■ Example 1 . . ; , : - . , ;j , 

Referring ^to Fig. ,1, a medium density pplyethylene extrusion grade polymer (0.93- 

2 0 0.95 g/cc) having 25% by weight filler loading, specifically ,25-50 micron diameter 

silicon/calcium .glass beads - 9 was charged to, t an extruder.10. The. medium density 
polyethylene is formed by blending high density polyethylene (0.947-0 ; .953 g/cc) with a 
*,lpw density pplyethylenp (0.907-0,928 g/cc) in a ratip of .2:1 ,by .weight, HDPE/LDPE. 
A filled polymeric base layer 12 was extruded at a temperature of about 600°F and a 
25 ; thickness of one mil. A paper subsffate 14,. International Paper-Bastrop's 7,0# grade 0612 
Reel Cote paper was, nipped to, the base layer 12 by a matte chill roll 16, 70°F, and a drive 
Toll 18 at a pressure of about 100 psi. Both surfaces p£the paper 14 had previously been 
chemically, treated with an aquepus, solution ofpqlyethyleneimine to improve the adhesion 
properties of the surfaces pf th^ 12 and paper 14 

3 0 formed a laminate release liner base 20. . The; release; liner base 20. was reversed at 22 and 

an extrudate 24 of low density polyethylene extrusion grade polymer and having a 
thickness of about 1 mil from the extruder 26 was laminated to the release liner base 20 
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by rollers 2S aiicl 30 at a pressure of about 100 psi to form a release liner 32. 
A cdater 34 applied a silicone release film 36 to the release liiier 32. 

'• " 1 " Examplfe*2 

5 A release liner 32 was produced under the process conditions described for 

^ Exaitiple 1 except that the layer 12 was loadeld, 25% by weight, with a combination of 
glass beads as described abbve and dolbmite particles (calcium based agglomerates average 
5 micron diameter) in a ratio of 50/50 by weight. 

T he roughnes^bf thie base layer 12, based on TAPPI T-538 om-96, 1996, for 
1 0 Examples 1 arid 2 wafc 295 and 290 Sheffield units respectively . 

There Was no blocking exhibited by the baseiayer 12, fot Examples T abd 2, based 
( on f APPI UlCl~565; i991 : v >iV "'' :: ' :,::}: ' v : " v ' : ; ' : ' : ' ; " 7 ' ; V 

The coefficient's of s^tic and ldrtkic friction 
were for Example 1 static 0.19 and lanaic 0.18 and for Example 2 static b. 16 and kinetic 
15 0.19. •"' ' ;< t; ' " ' "' {: ;v ' ■ : *' : / ■ ' 

Referring to Figs. 1, 5 and 6, label stock was made from the release liner 32 of 
Examples 1 and 2. A coater 38 applied a pressure sensitive adhesive 40, FLEXcon's V- 
38, to the coated release liner 32. Thein polyvinyl chloride face stock 42, coated with a 
laser receptive primer to ifnpfdve toner fusion, was f lamifiated to the adhesive 40 to forin 
20 label stock 42. This type 6if primed face stock is well known t6 thos^ skilled in the art. 
The label stock was fed through a Lexmark 4039 laser printer without difficulty . 

Alternatively" thfe pressiirfe sehsitive adfeesiv6 40 can be applied to tlie face stock 42 
in a separate step and tfieh thfe face stock 42 with pressure 5 sensitive adhesive 40 is adhered 
to the release film 36. 1j * r : ^ . - , . • \ ■ ~ 

25 The foregoing desm^ 

invention. It will be apparent, hbweVer, that variations ahd riiodifications can be made to 
1 the invention; \^iW the attairiment of 'some 1 or "all bf tifife advantages of tfie invention. 
Therefore, it is the object of * the ; apffetaded' ''cliiitosr id' ? tove'r* all such variations and 
modifications as come witW^ 
30 Having described our invention; what we now claim is v : 1 :,t 
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r . . . ? . , . CLAIMS . 

1 1. A composite release 1 liner for use with label face stock, said release liner 

2 comprising: 

3" a paper substrate having first arid second 

4 a paper-like polymer base layer extrusion coated onto the fitst side of said paper 

5 substrate, the polymer of said base layer being selected from the group consisting of 

6 polypropylene, high density polyethylene, medium density polyethylene, low density 

7 polyethylene, high molecular weight HDPE, linear low density polyethylene, and straight 

8 chained or branched or blends thereof, said paper-like polymer base layer containing filler 

9 material and having an exposed surface with a roughness of between about 10 to 400 

10 Sheffield \iniits arid with coefficients of static and kinbtic friction of between about 0.1 to 

11 0.6. r "" : ' ' ; " - ; ^'"^ ' ?:r "'' r ' : ' " V: - ; '•' ' 

1 2. The composite release liner component of claim 1, wherein the paper-like 

2 polymer base layer includes a polymer having a density of between about 0.85 to 1.40 

3 (g/ cc) . * • •• • ^ • ■■ - r } . 1 :y : ~ : - : 

1 3. The composite release liner component of claim i, wherein the paper-like 

2 polymer base layer includes a polymer havingl a density of between about 6.90 to 0.95 

3 (g/cc). . ' t "' Vl " %t ' 

2 ; 4 - The com po^ite release liner component of claim 1, wherein the paper-like 

2 polymer base layer includes a medium density polyethylene having a density of between 

3 about 0.93-0.95 (g/cc). 

1 5 . The composite release liner component of claim 1 , wherein the paper-like 

2 polymer base layer includes a polymer having a melt index between about 1.0 to 20 

3 (gUOmiri.).' ? ' ! ' ^ '*' < : : / 9 ;\'.' ^ ' " 1 < \ " 

1 6. The composite release liner component 6f claim 1 , wherein the paper-like 

2 polymer base layer is extruded to a thickness of between OA to 1 .6 mils . 
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1 7. The composite release liner component of claim 1, wherein the paper-like 

2 polymer base layer is extruded to a thickness of between 0.7 to 1.2 mils. 

1 8. The composite release liner component of claim 1, having between about 

2 15 to 40% by weight of the filler; material in the paper-like polymer base layer based on 

3 the total weight of the base, layer. ;S 

1 9. The composite release liner component pf claim 1, wherein said filler 

2 material is an inert particulate material having average size of less than about 50 microns. 

1 10. The composite, release liner component of claim 1, wherein said filler 

2 material is selected from the group consisting of glass beads, calcium based products, clay, 

3 silica, mica, talc, and titanium dioxide. 

1 11. The composite release liner , component of claim 1, wherein thte exposed 

2 surface of the paper-like polymer base layer does not exhibit blocking. 

1 12. The composite release liner component of claim 1, wherein the exposed surface of 

2 the paper-like polymer base layer is characterized by coefficients pf sitatjic and kinetic 

3 friction of between about 0.1 to 0.6. 

1 13. The composite release liner component of claim 1 , wherein said roughness 

2 is between about 150 to 3^ v _ s ... _ tt - 

1 14. The composite release liner component of claim 1, further comprising a 

2 polymeric second layer extruded onto the second side of said paper substrate. , 

1 15. The composite release liner component of claim 14, wherein said polymeric 

2 second layer is selected from the group consisting of polypropylene, polyethylene 

3 terephthalate, high, density polyethylene, medium density polyethylene, low density 

4 polyethylene, acrylonitrile, butodiene, styrene, ny 
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1 16. The composite release liner component of claim 14, wherein said polymeric 

2 second layer is selected from the group consisting of polypropylene, high density - 

3 polyethylene, medium density polyethylene, low density polyethylene, acrylonitrile, 

4 butadiene, styrene, nylon and polystyrene. 

1 17. The composite release liner component of claim 14, wherein said polymeric 

2 second layer is selected from the . group consisting of polypropylene, high density 

3 polyethylene, medium density polyethylene and low density polyethylene. 

1 ;• 1 ; 0; ' - - 

1 18. The composite release liner component of claim 14, further comprising: 

2 a release film on the outer surface of said polymeric second layer. 

1 19. The composite release liner component of claim 18, wherein said release 

2 film is a silicone-based film. 

1 20. The composite release liner component of claim 18, further comprising: 

2 a pressure sensitive adhesive adhered to the release film. 

1 21. The composite release liner component of claim 20, wherein the pressure 

2 sensitive adhesive is selected from the group consisting of acrylics, vinyl acrylics, 

3 tackified synthetic and namral nibber polymers. r 

1 22. The composite Jrelease; liner component of claim 18, fiirther comprising: 

2 a label face stock laminated to said pressure sensitive adhesive. 

1 23. The composite release liner component of claim 22, wherein the label face 

2 stock is selected from the group <^n$isting of polyvinyl chloride:, polyester, polypropylene 

3 and/or polyethylene polymers^ i 
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RELEASE LINERS FOR PRESSURE 
SENSITIVE ADHESIVE LABELS 

5 FIELD OF THE INVENTION 

Release liners for pressure sensitive adhesive labels. 

BACKGROUND AND BRIEF SUMMARY OF THE INVENTION 
In the manufacture of pressure sensitive adhesive labels, particularly electronically 
10 imaged sheet labels, various types of siliconized release liners are used. Most of the 
siliconized release liners use a bleached super-calendered or clay-coated Kraft paper. For 
"shelf marker" or "shelf talker" sheet labels, a polycoated paper tissue-back_release liner 
is used. 

The paper tissue-back liner provides the desired properties of roughness, 

1 5 coefficients of static and kinetic friction, blocking resistance and moisture barrier to enable 
the labels to be stacked and fed into a printer such as a laser printer. The coefficients of 
static and kinetic friction, which are partially a result of the roughness, primarily facilitate, 
the transfer of a label through the printer. The blocking resistance, also partially a result 
of the roughness, primarily ensures that the liner-backed labels remain stacked without 

20 displacing themselves one to the other, while easily releasing themselves one from the: 
other, when being removed from the stack and fed to the printer. The moisture barrier 
property of the paper tissue-back" liner ensures that the liner-backed labels remain 
dimensionally stable; However, in an environment of high humidity , the paper tissue 
absorbs water vapor and the liner tends to upcurj. In an environment of lp\v humidity the 

25 paper tissue disorbs water vapor and the liner tends to down curl. 

There are several drawback^ to the use of the paper tissue-back liner. The 
machines for electronically printing labels cannot usually handle labels greater than 10.5 
to 1 1 mils in thickness. The use of the paper tissue in combination with the other layers 
of the label, , results in the label approaching the maximum design thickness; that the printer 

3 0 can handle which is not desirable because of the potential fox jamming the printer. The 
paper tissue in a non-laminated state is fragile and difficult to handle. In order to produce 
the tissue backed liner, a base paper is extrusion coated with a nonfilled polymer, typically 
LDPE. The tissue is laminated to the polymer at the extrusion nip, while the polymer is 
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still molten. Once the polymer, cools, the tissue is permanently bonded to the base paper. 
The non-coated side of the base, paper is then ^extrusion coated with another polymeric 
layer, which polymeric layer is then, silicone coated, usually in a separate operation. 

Laniinating the tissue tp the polymer requires a separate unwind operation for the 
5 tissue, which increases waste and reduces productivity . Expertise is required in achieving 
the proper machine tension settings to laminate the tissue without s wrinkles. Because the 
tissue is so fragile, breaks in the tissue are common, leading to machine down time and 
waste. Any defects in the tissue can lead to the entire liner being unacceptable. 
Additionally, the paper tissue itself is a relative costly component of the final label. 
10 One object of the present invention is to Replace the paper tissue-back release liner 

with a less expensive yet equally effective release liner. ; , .... 

Another object of the invention is to form the release liner on line. 
Still another object of the invention is , to ^provide a release liner which generally 
can be used as sheet liner or roll liner. > , r , ,. 
15 With the present invention, . the prior art paper tissue is, replaced by a filled 

polymer which provides several advantages: There is a reduction in the thickness of the 
final label because the single layer of filled polymer . is thinner than the tissue 
paper/polymer composite. The filled polymer is less costly than the paper tissue and the 
filled polymer can be extrusion coated and processed on-line in the formation of a release 
20 liner. . ;., v ? f . . .. i:r . ^ f ^ • 

The filled polymer has certain paper-like properties substantially similar to the 
properties of the paper /tissue ^ properties of the filled polymer are 

determined primarily by the prqperties pf i;pughne;ss, blocking resistance and coefficients 
of static and kinetic friction. The filled polymer also functip^, as a moisture barrier which 
2 5 dimensionally stabilizes the release liner and the fin^l IabeL :( The filled polymer does not 
absorb anci desorb water f vappr in enyirppments of .high, andlow humidity and therefore, 
the release linqr of ^ , , , 

; Broadly the invention comprises ; a. filled . paper-like plefinic resin base layer 
extrusion coated onto ; one side of a r paper sjabstrate to form, a synthetic paper-like laminate 
30 release, liner base; (l f • , ,■ b;,,,v>.;-7 , -,.'..■--;/- ; • ? ^ 

In a preferred embodiment of the invention, polyethylene extrusion resins are 
loaded with filler material in a r^nge of 10-65% by weight, preferably 1 15 to 40% by 
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weight based oil tlie total weight of the final filled polyethylene resin. 

In a particularly preferred embodiment, an olefinic extrudate is laminated to the 
other Side of the paper substrate to form a release lin£i\ 

In another embodiment of the invention thb release liner is characterized by a 
5 release" film coated on the extrudate. !t 

In still another embodiment of the invention, pressure sensitive adhesive is coated : 
onto 1 ttie release filml } " 

; In still another embodiment of the invention, a face stock is adhered to the pressure 
sensitive adhesive to fbriti a label; 
1 0 Also within the sbope of the invention is die method of manufacture of the release 

liner in its various alternative embodiments as jiist described! ' 

BRIEF DESeRIPTION OF THE DRAWINGS 
Fig. 1 is a flow diagram of a process embodying the invention; 
15 Fig. 2 is a Sectional view of a laminate Release liner base; : 

Fig 3 is a sectional view of a release liner; 

Fig. 4 is a sectional view of the release liner of Fig. 3 coatei with a release film; 
Fig. 5 is a sectional view of a release liner of Fig. 4 coated with a layer of pressure: 
sensitive Adhesive; and ■••■>--. 1 . ^ - > 

2 0 Fig. 6 is a sectional view of a label. 

1 DESCRIPTION OF THE PREFERRED EMBODIMENTS , , 

: In the present inventiori a paper Web is tised as^' substratef or iritertiiediate laininae 
to provide dimehsionar stability to the release lirieH 1 Oht side of the paper web is 
2 5 extrusion coated with a filled polyrheric material which itself has paper-like characteristics 
and hasi at least the roughness^ of static and kinetic 

friction properties which make the release liner especially suitable for use as a shtct liner 
for sheet stock. 7 The other side of the paper subside* is extrusion coated with an 
extrudate, e.g. pblyethylenev The extrudate is coated with a release film forming a coated 
30 release liner. The coated release liner is combined with a layer of pressure sensitive 
adhesive and fadh stock to forni ia labels : : - ^ : rr 1 

Although the preferred embodiment is described in reference to the use of medium 
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density extrusion coating grade polyethylene for the base layer and low density extrusion 
coating grade polyethylene, for the extrudate, other polymers or copolymers may be 
employed, such as polypropylene, polyethylene terephthalate, acrylonitrile, butadiene, 
styrene, nylon, polystyrene and other appropriate extrudable thermoplastics. Preferred 
5 polymers include polypropylene, high.density polyethylene, medium density polyethylene, 
low density polyethylene, high molecular weight HDPE, linear low density polyethylene, 
straight chained or branched or blends thereof. Further the polymer or copolymer used 
may be the same or different for the base layer and the extrudate. The polymers can range 
in density from 0.85 to 1.40, preferably from 0.90-0.95 (g\cc) and have a melt index from 

10 1 .0-20 (g\10min.). The polymers can be extruded in a thickness between 0.4 to 1 .6 mils 
preferably 0.7-1. 2, mils. 

The polymer used for base layer, is loaded with filler material forming a filled 
polymer. Preferably the filled polymer is pelletized. Alternatively, the filler can be mixed 
in the charge qf polymer (film forming resin) which is fed to an extrusion orifice 

15 associated with the formation of the base layer. The extruded filled polymer has paper- 
like properties. The puter, exposed, surface should have a roughness of between about 10 
to 400 Sheffield units, preferably between about 150 to 350 Sheffield units, exhibit 
blocking resistance and have coefficients of static and kinetic friction each between about 
0.1 to 0.6. These values are determined by the TAPPI standards set forth in the examples 

20 that follow. 

The filler used is preferably loaded in the polymer in an amount of 15-40% by 
weight based on the total weight of the filled polymer. Referred fillers are inert 
particulates, either organic or inorganic, haying an average size of less than 50 microns. 
The particulates may be spherical or amy non-spherical configuration. As loaded into the 
25 polymer the particulates can be urufqrm in size, non-uniform in size or any combination 
of sizes. Preferred particulates include glass beads and/or calcium based products . 
However other particulates beliey silica, mica, talc and 

titanium dioxide. 

The ratio of filler to polymer is selected to ensure that the proper roughness, 
3 0 blocking resistance au4 coefficients of static and kinetic friction properties are achieved. 
The surface of the. .base layei; c^n be roughened by the mechanical effect of the filler 
material, the matte finish on the roll which contacts die surface or a combination of both. 
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To impart other properties to the filled polymer, additives may be incorporated 
therein. If antistatic properties are desired, commercially available additives can be used. 
These additives include but are not limited to quaternary amriionium salts, including 
sulfate compounds, e!g. Cyastat LS, 1 Cytec industries (3-Lauramidopropyl) 
5 thethylammonium methyl sulfate; chloride compounds, e.g. Arquad 18-50 arid Arquad T, 
Armour Industry Chemical); glycerol monostearates, e.g. Atmer 129, ICI Americas and 
Pationic 901, Patco American Ingredients; and amides, e.g. lauric diethanolamides and 
ethoxylated amines. 

The release film is preferably a silicone chemistry or other low surface energy 

10 polymer (i.e., Fluor ocarbon) frotn which the pressure sensitive adhesive has a relatively 
low bond (peel force). Commercially available release chemistries include condensation 
or free radical cured polymers from solvent j solventless, emulsion arid radiation cured 
(UV/EB) systems. 1 ' " . < : ! , 

Pressure sensitive adhesives typically used for label stock Applications are based 

15 on acrylic, vinyl acrylic polymers, multiple polymers or tackified synthetic and natural 
rubber polymers! The adhesives must possess peel, tacik and shear characteristics 
consistent with converting, dispensing and end use application requirements. Examples 
of such pressure sensitive adhesives commercially available from FLEXcon,' Spencer MA V 
include FLEXcon V-38i V-68 and V-183. ' ' ' < - ; 

20 Face stocks suitable for pressure sensitive film label applications include synthetic 

films based on polymers selected from the group consisting of polyvinyl chloride, 
polyesters, and filled olefinic resiiis e.g., polypropyleries and/or polyethylenes: The 
thicknesses of the face stock can range from 1.0-8 .0 mils but are typically in the range of 
i. 5-4.6 mils. As is well known in the art these films can incorporate fillers and additives 

25 to impart physical or functional characteristics such iis heat resistance , opacity, flexibility 
or gloss control. ' 

There are many alternatives in the manufacturing prc^ for pressure sensitive 
adhesive labels. The release film of the release liner may be coated with a layer of 
pressure sensitive adhesive for subsequent transfer of tlie pressure sensitive adhesive to 

30 the face stock with which the liner is adhered. When ti(e face stock is combined with the 
liner, the adhesive is joined to the face stockV Later the liner is removed to expose the 
adhesive which now remains permanently joined to the face stock. The pressure sensitive 
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adhesive can be first coated on the face stock and subsequently joined to the release liner. 

The base, layer and/or ( ext^Mdate may pass, from the extrusion die through a nip 
formed by chilled finishing rolls, poly steel rolls, silicone rubber rolls or combinations 
thereof. Either or both sides of the base layer and extrudate may be given a matte or gloss 
5 finish if desired. . v ^ : ; f , ? 

It will be understood, that the steps in the operation of the invention, as shown in 
Figs. 3-6, xan be effected at the same <ox different facilities by the same or different 
manufacturers. , / 

Face stock which is formed into lat>els is usually wound and unwound in roll form 
10 and is therefore known as roll stock and tlje liner is called rpll liner. Face stock is also 
cut into sheets and stacked and is referred %o ^s sheet stock and sheet liner. 
applies, to roll stock, roll liner, sheet stock and sheet liner. Material? ; and procedures used 
forrsheet stock and sheet liner maybe the same and/or may differ to some degree for those 
used for roll stock and roll, liner but the principal? of construction in manufacture of the 
1 5 release liner of the invention can be similar whether it be liner for roll stock or sheet 
stqek; : - . fJ> ,• : . - .. . ; . ; . M - 

? /;<. , * .. *< < Example 1 . 

Referring to Fi^ 

20 0.95 g/cc) having 25 % by . weight ^ filler loading, .specifically 25-50 micron diameter 
silicon/calciurn gl^ss beads, was charged to, an extrucler 10. . The medium density 
polyethylene is formed by blending Jjugh density, pqlyptjiylene (p.947-0.953 g/cc) with a 
low density polyethylene (0.907-0.928 ,g/pc) in a ratio of 2:1 b^ weight, HPPE/LDPE. 
A filled polymeric base layer 12 was extruded at a temperature of about 600°F and a 

2 5 thickness, of one mil. A ;paper substrate, 14, International Paper-Bastrop ' s 70# grade 0612 
Reel Cote paper was nipped to thej base; layer 12 by a matte chill roll 16, 70°F, and a drive 
roll 1 8 at a pressure of about 1 0Q r psi . . Both ? surfaces of the p^per 14 had previously been 
chemical ly treated with an aqueous solution of j^jyethyjeneimine to improve the adhesion 
properties of the surface^ of the p^per 14. . The laminated base film 12 and paper 14 

30 formed a laminate release liner base 20, ,The release liner base 20 was reversed at 22 and 
an extrudate 24 of low density polyethylene extrusion grade polymer and having a 
thickness of about 1 mil from the extruder 26 was laminated to the release liner base 20 
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by rollers 28 and 3d at a pressure of about 100 pisi to form a release liner 32. 1 
A coater 34 applied a silicone release film 36 to the release liner 32. 

' ' ' : ' ; '' ' Exairiple T ' ■ r li 1 

5 A release liner 32 was produced under the process conditions described for 

Example 1 except that the layer 12 was loaded, 25% by weight, with a combination of 
glass beads as described above arid dolomite particles (calcium based agglomerates average 
5 micron diameter) in a ratio of 50/50 by weight. 

The roughness of the base layer 12, based on TAPPI T-538 om-96, 1996, for 
10 Examples 1 and 2 was 205 and 290 Sheffield units respectively. ' ^ - 

There was ho blocking exhibited by tht base layer 12, for Examples 1 arid 2, based' 
on TAPPI UM-565J 1991/ J - • ... : . . : 

the coefficients of static arid kinetic friction based on TAPPI T-549 prri-90, 1 990, 
were for Example 1 static 0.i9 and kinetic 0.18 and for Example 2 static 0:16 and kinetic 
15 0.19. " . " ' : U ' ' " : '-''- : "'' : ' > - " ;; ' ' ' ■" : ; ' ! - ,r ' • ' 

Referring to Figs. 1, 5 and 6, label stock was made from the release liner 32 of 
Examples 1 and 2 A coater 38 applied a pressure sensitive adhesive 40, FLEXcon's V- 
38, to the coated release liner 32. Then polyvinyl chloride face stock 42, coated with a 
laser receptive primef to improve torier fusion ■ was laminated to the adhesive 40 to form 
20 label stock 42 . * This type of primed 'face 4 stock is well' known to those skilled in the art;* 
The label stock was fed through a Lexmark 4039 laser printer without difficulty. ' • 

Alternatively the pressure seii^itive adhesive 40 can be apijplied to the face stock 42 
in a separate step arid then the face stock 42 with pressure sensitive adhesive 40 is adhered 
to the release film 36. "*~ * f "' :J " — ' : * '^' v " l :ys ' J ' : - ' ^ - * 

25 The foregoing * denser iptioii h&s r b£en liriiited r tb a specific embodiment- of ' the 

invention/' It will be apparent, ; howeVSr; that variation arid mcklifications 6ah be made to 
the inverition, With the attkiniriehrof some- or all of thfe advantages of the inventioril 
Tlierefbte, it is the object of the appended claims to cover all such variations and 
modifications as corile within the trae ; spirit arid scope of the inverition. 
30 Having described our invention; : 



CID: <WO_003458CA1_IA> 


WO 00/34580 


PCT/US99/29090 


.. . „....,.;,., CLAIMS ., - t 

1 1. A composite release' iixitt for use with label face stock, said release liner 

2 comprising: 

3 a paper substrate having first and second sides; arid ' 

4 a paper-like polymer base layer extrusion coated onto the first side of said paper 

5 substrate, the polymer of said base layer being selected fir6m the group consisting of 

6 polypropylene, high density polyethylene, medium density polyethylene, low density 

7 polyethylene, high molecular wfeight HDPE, linear low density poly ethylene , and straight 

8 chained or branched or blends thereof, said paper-like polymer rase layer Containing filler 

9 material and having an exposed surface with a roughness of between about 10 to 400 
10 Sheffield units and with coefficients of static and [ kinetic friction 6f between about 0.1 to 

1 2. The composite release liner component of claim 1 , wherein the paper-like 

2 polymer base layer ihcltides a pblyriier having a density of between about 0.85 to 1.40 

3 ( g/cc ). ,:-v.-' r :r.-i - ;:: ...v,..-.,r I . ; .■ 

1 3. The composite releaSS liner cbrnpoherit of clkim 1 , wherein the paper-like 

2 polymer base layer inclfides r a £6lyirier having a density 1 of between about 0. 90 to 0. 05 

3 (g/cc). ' ' — - ■' - 

1 4. The cdiiipo^^^ 1, wherein the paper-like 

2 polymer base layer includes a medium density polyeiBylehfe having 1 a density of between 

3 about 0.93-0.95 (g/cc). 

1 5. The composite: irelfcasfr liner component of tlaiin 1 , wherein the paper-like 

2 polymer base layer includes a polymer having a melt index between about 1.0 to 20 

3 (gMOmin;)/ ' ^ 1 / : ^b't- ' y\t, ^qr vv\f • 

1 6. The eompbsite relgaSe lirief comporieht of claim 1 , wherein the paper-like 

2 polymer base layer is extruded to a thickness of betWeeh 0.4 to 1.6 mils. 
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1 7. The composite release liner component of claim 1, wherein the paper-like 

2 polymer base layer is extruded to a thickness of between Q. 7 to 1 .2 mils. 

1 8. The composite release liner component of claim 1, haying between about 

2 15 to 40% by weight of the filler materia^ in the paper-like polymer base laypr based on 

3 the total weight of the base, layer. . , . , , , ; , 1 

1 : 9. The composite release liner ; component of claim 1, wherein s^id filler 

2 material is an inert particulate material haying average size of less than about 50 microns. 

1 10. The composite release r liner component .of claim 1, wherein said filler 

2 material is selected from the group consisting of glass beads, calcium based products, clay, 

3 silica, mica, talc, and titanium dioxide. 

1 , 11. . The composite release liner component of claim 1 , wherein the exposed ; 

2 surface of the paper-like polymer base layer does not exhibit blocking. 

1 12, . The composite rele^e liner, component of claim l^wherein^the exposed surface of^ 

2 the paper-like polymer base layer is characterized by coefficients of static - v and kinetic,^ 

3 friction of between about 0.1 to 0.6. 

1 13. The composite release liner component of ^,claim l v wherein : said roughnes 

2 is between abput 150 to, 350 Sheffield units, ; j h i ^ \ ^ / ; 

1 14. The composite release liner component of claim 1, further comprising a 

2 polymeric second layer extruded onto the second side ofs said paper substrate; 

1 15. The composite release liner component of claim 14, wherein said polymeric 

2 second layer is selected from the group consisting of polypropylene, polyethylene 

3 terephthalate,; high density, polyethylene, medium density polyethylene, low . density 

4 polyethylene, acrylonitrile, butadiene * sty fene, nylon and polystyrene. . 
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1 1£. The composite release liner component of claim 14, wherein said polymeric 

2 second layer is selected from the group consisting of polypropylene, high density 

3 polyethylene, medium density polyethylene, low density polyethylene, acrylonitrile, 

4 butadiene, styrene, nylon and polystyrene. , ; 

1 17. The composite release liner component of claim 14, wherein said polymeric 

2 second layer is selected from the group consisting of polypropylene, high density 

3 polyethylene, medium density polyethylene and low density polyethylene^ 

1 18. The composite release liner component of claim 14, further comprising: 

2 a release film on the outer surface of said polymeric second layer. 

1 19. The composite release liner component of claim 18, wherein said release 

2 film is a silicone-based film. 

1 20. The composite release liner component of claim 18, further comprising: 

2 a 'pressure' sensitive adhesive adhered to the release film. 

1 2\ , The composite release liner component of claim 20, wherein the pressure 

2 sensitive adhesive, is selected from the group consisting of acrylics, vinyl acrylics, 

3 tackified synthetic and naturkl rubber polymers . 

1 22. The composite release ]liner cpmponehti of claim 18, further comprising: 

■ * ..... s~. * *' ■ ■ 1 

2 a label face stock laminated to;$aid pressure; sensitive adhesive. 

1 23. The composite release liner comj^nent of claim 22, wherein the label face 

2 stock is selected from-the group consisting of polyvinyl chloride, polyester, polypropylene 

* ^ ■ ^ -\ ' 0 

3 and/or polyethyleiae po)yijners. ■ . , 
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